This multicenter, observational drug utilization (DU) study (NCT01594996) investigated the profile of patients and specialist providers who prescribed extended release quetiapine fumarate (quetiapine XR) for treatment of major depressive disorder (MDD) across five European countries (Germany, Italy, Romania, Spain, and Sweden). A DU data abstraction form captured information on the characteristics of physicians, patients, and drugs utilized in the medical management of depressive episodes in MDD, where the therapeutic regimen included quetiapine XR. Data were reported descriptively. This analysis included 811 patients. Psychiatric histories indicated a burden of severe MDD in these patients. Patient demographics were similar across countries; however, those in Sweden had a younger mean age. Physicians' ratings of the therapeutic effect of prior treatment with antidepressants suggested the need for an add-on treatment for most patients. Overall, 15.7% of patients initiated quetiapine XR treatment as monotherapy. Presence of psychotic symptoms during depressive episodes predicted treatment with higher than recommended doses of quetiapine XR (odds ratio = 3.11; 95% confidence interval: 1.6-6.0). This analysis demonstrated similarities in DU across the countries analyzed, largely in accordance with the recommended dose of quetiapine XR as an adjunctive therapy to antidepressants in MDD (50-300 mg/day). Int Clin Psychopharmacol 33:59-65
Introduction
In recent epidemiologic reviews of the global burden of disease, major depressive disorder (MDD) was ranked as the second leading cause of years lost to disability (YLDs) (Ferrari et al., 2013; Global Burden of Disease Study 2013 Collaborators, 2015 , accounting for 8.2% of total YLDs (Ferrari et al., 2013) . The impact on YLDs was greater for females than for males and in those aged 15-64 years compared with other age groups (Ferrari et al., 2013) ; however, the direct burden of MDD relative to other conditions varied by country and region (Global Burden of Disease Study 2013 Collaborators, 2015 . Key goals of treatment for patients with MDD are to reduce disease symptoms and improve functional impairment, quality of life, and lost work productivity. Treatment recommendations vary according to the type and severity of depression, previous treatment history, and presence of other coexisting psychiatric diagnoses. Therapy should be reviewed for patients with MDD who have not responded to antidepressant treatment or have experienced a partial response to acute treatment (4-8 weeks), require a switch to a new drug, or require augmentation (adjunctive/add-on) of the existing therapy (American Psychiatric Association, 2010).
The atypical antipsychotic extended release quetiapine fumarate (quetiapine XR) has been approved in the European Union (EU) since 2010 as an add-on treatment for patients with MDD who have a suboptimal response to prior antidepressant treatment with a single agent (European Medicines Agency, 2010) . The recommended dose for quetiapine XR in MDD is 50-300 mg/day (AstraZeneca, 2017) .
Postmarketing drug utilization (DU) studies are routinely performed to evaluate drug prescribing patterns in order to inform healthcare decision-making. This DU study was conducted to characterize the profile of patients who are prescribed quetiapine XR for the treatment of MDD and investigate treatment practices surrounding the use of quetiapine XR in the selected countries that were broadly representative of the geographic regions in the EU.
Methods

Study design and participants
This was a multicenter, retrospective, observational study (D1443C00057; ClinicalTrials.gov identifier: NCT01594996) that investigated antidepressant DU across five European countries (Germany, Italy, Romania, Spain, and Sweden). The patient cohort consisted of individuals under specialist (psychiatric) care, who were prescribed quetiapine XR for major depressive episodes associated with MDD. The data collected on physicians' practices included years in practice, practice setting, proportion of patients with MDD in the practice, and, for those with hospital privileges, the number of beds devoted to psychiatric care in those hospitals.
Central Ethics Committee approval was received in all five countries before the start of the study. A Scientific Advisory Board (SAB) for this study, comprising independent, external psychiatrists from each of the five participating European countries, provided scientific advice regarding the protocol and conduct of the study, and also advised on physician recruitment so that the selected population included in the study was representative of the distribution in each country. In addition, the SAB also provided country-specific context regarding psychiatric practice relevant to the study.
Study objectives were to document the characteristics of the patients, investigate clinical practices related to quetiapine XR use, and evaluate differences in DU between countries.
Assessments
At each center, patients initiating treatment with quetiapine XR within a 9-month period (3-12 months postlaunch of quetiapine XR as a treatment for MDD in each country) were eligible for inclusion. During the first 3 months following launch of quetiapine XR in each country, physicians may not have been aware of the approval of quetiapine XR for an add-on treatment for MDD. Therefore, patients treated with quetiapine XR within the 3 months after launch were not included because they were not likely to be representative of the patients treated in subsequent periods.
The inception dates, defined as the date corresponding with 3 months postlaunch of quetiapine XR, were as follows: Germany A drug utilization questionnaire (DUQ) was used to capture information on the characteristics of physicians, patients, and the drugs utilized in the medical management of depressive episodes in MDD where the therapeutic regimen included quetiapine XR. Investigators completed the physician section of the DUQ, and study monitors extracted data from these physician-completed questionnaires. Study monitors had direct access to medical records and other related information for patients who had provided informed consent. Patient DU data were extracted by monitors at each study site.
The DUQ was tested in a pilot study and modified on the basis of the pilot study findings and recommendations of the SAB.
Statistical analysis
Data obtained from the DUQ are reported descriptively according to individual country and overall. For continuous variables, the number of responses, mean, median, minimum, maximum, and SD were obtained. For discrete variables, the number and percentage of observed responses and proportion of each category represented are summarized. Two-sided 95% confidence intervals are provided for the proportion of patients prescribed a specified daily dose of quetiapine XR for each country and collectively overall.
Adverse event (AE), serious AE, and other safety data were not collected. Investigators were directed to report any AEs noted during routine medical practice, according to the standard spontaneous reporting procedures for marketed products in the country. As such, no safety analyses were conducted.
Exploratory analyses were performed using multivariate modelling to identify predictive factors for prescribing quetiapine XR as monotherapy.
Results
Disposition
In total, 103 sites screened 1119 patients, with recruitment of prescribers and patients lower than expected in Italy, Germany, and Spain, and much lower than expected in Sweden. Of these, 247 patients were not enrolled because of ineligibility (reasons included quetiapine XR not prescribed for MDD, quetiapine XR prescribed but not administered, and quetiapine XR treatment initiated beyond the inception period) and 58 patients for the lack of consent to participate (Fig. 1) . Of the 814 patients enrolled, three were excluded from the analysis (data on quetiapine XR missing). Therefore, the final analysis population comprised 811 patients: Germany (n = 152); Italy (n = 105); Romania (n = 327); Spain (n = 196); and Sweden (n = 31).
Physician and practice characteristics
Seventy-six sites reported physician and practice details; of these, 75 sites recruited patients for the study (one site in Sweden did not enroll any patients): Germany (n = 15); Italy (n = 14); Romania (n = 20); Spain (n = 16); and Sweden (n = 10). Most study sites were in urban locations (n = 66; 86.8%). Practice settings differed by country. Most practices were located in university hospitals (n = 24; 31.6%), private offices (n = 18; 23.7%), or mental health centers (n = 13; 17.1%) ( Table 1 ). All physicians participating in the study were psychiatrists, 68.4% were male, and the mean number of years in practice was 24.6 (SD: 9.10).
The mean length of time that the patient was seen by the investigator (time from when the patient was first seen by the investigator to the local inception date) was 2.2 years (SD: 4.50) but varied considerably by country, ranging from 0.4 to 4.4 years (SD: 1.26-6.75) in Sweden and Spain, respectively (Table 1) .
Patient characteristics
Of the 811 patients included in the overall analysis, 575 (70.9%) were women, and the mean age of patients at the start of quetiapine XR treatment was 51.1 (SD: 13.21) years (Table 2 ). Baseline demographic characteristics of patients were similar across all countries with the exception of Sweden, where the mean age at the start of quetiapine XR treatment was 43.0 years, ∼ 8 years younger than the mean age overall.
Patients' psychiatric histories were similar across the five countries. The mean time interval from diagnosis of MDD to start of quetiapine XR treatment was 4.7 (SD: 7.33) years, with the shortest interval recorded in Romania [2.9 (SD: 4.27) years] and longest interval recorded in Italy [8.3 (SD: 10.65 ) years] ( Table 2) . At the time of initiating quetiapine XR treatment, the majority of patients (68.4%) with data available had previously experienced at least three depressive episodes. In the population included in the analysis, the most common psychiatric comorbidity was anxiety (range: 17.8-80.0% of patients). All patients in the study had been hospitalized for MDD at least once, but no clear trend in the number of hospitalizations for MDD was observed [35.3% (n = 85/241) of patients had one hospitalization for MDD, 25.3% (n = 61/241) of patients had two hospitalizations for MDD, and 39.4% (n = 95/241) of patients had three or more hospitalizations for MDD].
Overall, 187 (29.8%) out of 628 patients with data available experienced psychotic symptoms during a depressive episode. A greater proportion of patients in Romania (42.0%) experienced psychotic symptoms during any depressive episode compared with the other countries (range: 11.5-33.0%).
Medications used by patients for the treatment of MDD in the 12 months before initiation of treatment with quetiapine XR are shown in Table 3 . Overall, the three most common subclasses of antidepressants prescribed before quetiapine XR were selective serotonin reuptake inhibitors (SSRIs) (24.3%), other atypical antidepressants [except serotonin-norepinephrine reuptake inhibitors (SNRIs)] (19.7%), and SNRIs (18.4%). The most common psychoactive drugs (other than antidepressants) prescribed for MDD before quetiapine XR included anxiolytics (29.1%) and other atypical antipsychotics (21.5%); this was apparent across all countries included in the analysis.
The physicians' ratings of patients' prior antidepressant therapy at the time of quetiapine XR initiation are presented in Table 3 . Physicians' Clinical Global Impression ratings of the therapeutic effect of prior antidepressant regimens before treatment with quetiapine XR were categorized as 'minimal improvement' in 22.5% or 'unchanged or worse' in 32.4% of patients. Physician assessment of the prior antidepressant Patients not enrolled due to ineligibility (N=247)
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Flow diagram of patient disposition in the multicenter, retrospective, observational drug utilization study of quetiapine XR (NCT01594996). a Patients excluded due to no record of quetiapine XR. XR, extended release.
treatment was rated as 'unchanged or worse' in 96.6% of patients in Italy but only in 10.7% of patients in Germany.
Treatment patterns Table 4 presents quetiapine XR treatment patterns and DU indices by country. Overall, similarities in DU were Table 1 Physician and practice characteristics at start of treatment with quetiapine XR and reason for referral to investigator, by country Time from when a patient was first seen by the investigator to the inception date for each country. Table 2 Patients' demographics and psychiatric medical history at start of treatment with quetiapine XR, by country observed. The starting doses exceeded recommendations in the majority of patients, and maintenance doses were higher than recommended in a small proportion of patients, which differed across countries. The mean initial daily dose of quetiapine XR was 160.5 mg (SD: 126.11) and ranged from 25 to 900 mg. The mean modal daily dose of quetiapine XR prescribed during the study observation period was 193.1 mg (SD: 129.45), ranging from 174.4 mg (SD: 110.00) in Spain to 212.3 mg (SD: 131.16) in Romania. On the basis of a sensitivity analysis (correcting for prescription strength for 1-day overlap of more than one quetiapine XR prescription), Table 3 MDD medications prescribed 12 months before initiation of quetiapine XR, and Clinical Global Impression of antidepressant treatment before quetiapine XR treatment, by country A direct relationship between increased average modal dose and increasing number of depressive episodes in the previous 12 months was observed. Patients hospitalized for MDD and those hospitalized for any psychiatric condition received an ∼ 50 mg/day higher average modal dose of quetiapine XR. b Factors predictive of doses higher than 300 mg/day included having psychotic symptoms during a depressive episode (odds ratio =3.11; 95% confidence interval: 1.6-6.0). c A sensitivity analysis (adjusting for prescriptions with 1 day of overlap) revealed that the proportion of patients receiving doses higher than recommended was similar in Sweden (12.9%), Germany (11.8%), and Italy (13.3%). In Romania, it was 16.5%; in Spain, it was lower (7.1%).
the proportion of patients who received doses of quetiapine XR above the recommended limit was similar in Sweden, Germany, and Italy (ranging between 11.8 and 13.3%) but different for Romania (16.5%) and Spain (7.1%) ( Table 4) .
Patients who experienced psychotic symptoms during depressive episodes had a 3.1-fold greater likelihood of receiving a higher than recommended dose of quetiapine XR [odds ratio (OR) = 3.11; 95% CI: 1.6-6.0] compared with those who did not experience psychotic symptoms.
Overall, 127 (15.7%) patients initiated quetiapine XR as monotherapy at a mean dose of 176.6 mg (SD: 130.4); of these, 102 (12.6%) patients remained on quetiapine XR as monotherapy during the course of the study observation period. More patients received quetiapine XR as monotherapy in Sweden and Italy than in the other three countries. A total of 684 (84.3%) patients used quetiapine XR treatment as an add-on to an antidepressant at initiation, at a mean dose of 157.6 mg (SD: 125.2).
Mean adherence to treatment, as assessed by the investigator, was 89.6% (SD: 18.47) overall and ranged from 70.8% (SD: 21.99) in Sweden to 99.3% (SD: 4.09) in Romania.
Exploratory modelling of predictive factors for use of quetiapine XR monotherapy
A multivariate logistic regression model to identify predictive factors for quetiapine XR monotherapy was based on 692 patients and included 98 patients who were receiving quetiapine XR monotherapy at initiation of treatment. Age and prior medication were statistically significant factors in the initiation of monotherapy. Patients in older age groups (≥40 years) were less likely to be initiated on monotherapy, as indicated by ORs of less than 1.0 compared with the reference age group (patients aged < 40 years) (Table 5 ). Although not statistically significant, patients receiving prior treatment with either tricyclic antidepressants or other antidepressants, including SSRIs and SNRIs, were more likely to be initiated on monotherapy compared with the reference group.
Other factors that were not statistically different, but appeared to be possibly predictive of use of quetiapine XR monotherapy, included the following: patients from Italy and Sweden versus other countries; the interaction of prior medication and country (a greater number of patients receiving no therapy or prior medication with tricyclics or all other psychoactive medications in Italy and Sweden initiated monotherapy than patients in those countries receiving prior medication with SSRIs and SNRIs); patients from general and university hospitals versus other locations (Table 5) .
Discussion
This retrospective, observational DU study was designed to evaluate the characteristics of patients under specialist (psychiatric) care who were prescribed quetiapine XR for the treatment of major episodes associated with MDD. Findings suggest that there were similarities in demographic characteristics of the patients across the five European countries included in the analysis. The psychiatric histories noting multiple previous depressive episodes and hospitalizations indicated that patients had severe MDD at initiation of quetiapine XR treatment. Physicians' ratings of the therapeutic effect of prior antidepressant therapy in categories of 'minimal improvement' or 'unchanged or worse' suggested a need for an add-on treatment for the majority of patients.
Overall, similarities in DU were observed and found to be largely in accordance with the recommended dose of quetiapine XR (50-300 mg/day) (AstraZeneca, 2017). Some differences in DU indices were apparent across countries. Although the majority of patients (80.1%) were treated with doses of quetiapine XR within recommended limits, the proportion of patients who received doses of quetiapine XR above the highest recommended dose (300 mg/day) was shown to vary by country. Exploratory modelling of this outcome suggests that presence of psychotic symptoms during depressive episodes was associated with a statistically significantly higher likelihood of receiving a dose of quetiapine XR that exceeded the recommended dose range.
The results from this study indicate that prescribing patterns of quetiapine XR for the treatment of MDD are similar across Europe, although some differences in demographic characteristics -for example, patient age, and treatment patterns (e.g. use of monotherapy) were observed between Sweden and other countries.
A greater proportion of patients in Sweden and Italy were observed to have initiated quetiapine XR as monotherapy compared with the other countries analyzed. Exploratory modelling of factors that were predictive of quetiapine XR monotherapy use included the following: (i) age less than 40 years; (ii) no prior antidepressant therapy or prior medication with tricyclic antidepressants; (iii) the interaction of prior medication and country, such as a greater number of patients in Italy and Sweden receiving no therapy, prior medication with tricyclics, or all other psychoactive medications initiated quetiapine XR monotherapy, compared with patients in those countries receiving prior medication with SSRIs and SNRIs; and (iv) patients from general and university hospitals. From these data, no clear trend is apparent to identify which patients may be prescribed monotherapy.
The pattern of quetiapine XR use as monotherapy may reflect psychiatrists' prior experience of prescribing quetiapine XR as monotherapy for bipolar depression.
One limitation of this analysis was that the recruitment of prescribers and patients was lower than expected in Italy, Germany, and Spain, and much lower than expected in Sweden. Commonly reported barriers to recruitment included the following: lack of interest in noninterventional research on the part of psychiatrists in some countries; unreliable projections of potentially eligible patients; treatment with quetiapine XR outside of the study inception period; and lack of patient consent. A further limitation of the study is the DUQ structure, which precludes identification of the exact number of hospitalizations that occurred before quetiapine XR initiation.
Conclusion
This analysis demonstrated similarities in DU across the countries analyzed that were largely in accordance with the recommended dose of quetiapine XR as an adjunctive therapy to antidepressants in MDD (50-300 mg/day).
The findings from this study indicate that quetiapine XR is prescribed for MDD at doses that are similar in patients across Europe. Some differences in treatment patterns were seen between Sweden and the other countries, such as patient age and use of quetiapine XR as monotherapy. Together, these findings provide robust evidence for the use of quetiapine XR as a treatment of depressive episodes in MDD in specialist care settings across these five EU countries.
